A gall-inducing caterpillar species increases essential fatty acid content of its host plant without concomitant increases in phytohormone levels.
Gall-inducing insects are accomplished plant parasites that can profoundly influence host-plant physiology. We recently reported that the caterpillar Gnorimoschema gallaesolidaginis failed to significantly alter emissions of host-plant volatiles that often recruit natural enemies of insect herbivores, and demonstrated that a caterpillar species feeding on linolenate-deficient plant tissues avoids inducing some of the indirect defenses of its host plant. Here, we investigate whether absence of volatile responses to the galler G. gallaesolidaginis could similarly be explained by a lack of linolenate in galls. We screened interior and exterior tissue of galls and control stems of Solidago altissima for free linolenate, linoleate, 12-oxo-phytodienoate, jasmonate, and salicylate. We found, unexpectedly, that G. gallaesolidaginis strongly increased amounts of linolenic and linoleic acids inside galls without associated increases in two downstream products, 12-oxo-phytodienoic or jasmonic acid. In contrast, the generalist caterpillar Heliothis virescens induced elevated levels of linolenic, linoleic, 12-oxo-phytodienoic, and jasmonic acids in S. altissima. Moreover, these two fatty acids and 12-oxo-phytodienoate were significantly and positively associated with jasmonic acid, suggesting that increased levels of these precursors can lead directly to greater amounts of jasmonic acid. Taken together, these findings suggest that gall insects may be able to nutritionally enhance their food source without inducing concomitant increases in phytohormones and associated defense responses.